Riemann zeta function is an important tool in signal analysis and number theory. Applications of the zeta function include e.g. the generation of irrational and prime numbers. In this work we present a new accelerated series for Riemann zeta function. As an application we describe the recursive algorithm for computation of the zeta function at odd integer arguments.
Introduction
The Riemann zeta function   
has a central role in number theory and appears in many areas of science and technology [1] . The Riemann zeta function is closely related to the prime numbers via (1) and it is an important tool in cryptography. Algorithms [5] .
In this work we describe a new accelerated series for the Riemann zeta function at integer arguments. The main result is involved in Theorem 1. 
 
In Section 2 we give the proof of Theorem 1. In Section 3 we present derivatives of Theorem 1 and describe the method for accelerating the zeta function series given by Theorem 1. In Section 4 we describe the recursive algorithm for evaluation of the Riemann zeta function at integer arguments.
Proof of Theorem 1
We may deduce
The series (2) converges very slowly. However, we may write
which has an accelerated convergence. The proof is now completed.
Derivatives of Theorem 1
Lemma 1: 
Discussion
In this work we present a new accelerated series for Riemann zeta function. The key observation is presented in Theorem 1. The infinite summation of the zeta functions weighted by 1 ! s can be represented by fast converging series. One application is the recursive computation of the zeta function from the sequence of previously known zeta function values. The recursive algorithm can be initialised using (13), which has itself accelerated convergence. Especially in high values of the first series in (13) has high convergence due to the term in the denominator. Recently a close connection with the log-time sampled signals and the zeta function has been observed [8] . The zeta transform allows the analysis and synthesis of the log-time sampled signals for example in compressive sensing applications.
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